Abstract
Introduction

1
Exercise is recommended for the treatment and prevention of type 2 diabetes 2 (American-Diabetes-Association. 2011) due to its insulin-sensitizing effects (Roden Furthermore, the ingested glucose would interact with enteric hormones and neural 18 factors capable of altering glucose absorption and insulin secretion (Kahn 1997) . We 19 believe that this may be behind the increased within-subject variability when using 20 the OGTT technique. On the other hand, it is worth to mention that the signals 21 initiated from the gastrointestinal system after an oral load of glucose resemble the 22 ones that an individual faces after a meal, justifying the use of OGTT for an 23 ecological, but less reproducible, assessment of insulin sensitivity. For personal use only. This Just-IN manuscript is the accepted manuscript prior to copy editing and page composition. It may differ from the final official version of record.
To avoid the variable interaction between the ingested glucose and 1 gastrointestinal hormones and neural factors (Kahn 1997) the glucose load is often 2 administered through an intravenous catheter using the intravenous glucose tolerance 3 tests (IVGTT). A mathematical model (i.e. minimal model (Bergman et al. 1987)) 4 has been developed to calculate insulin sensitivity from a 180 min IVGTT. When 5 using this model researchers report a high correlation with the EHC (r=0.89; P<0. 05; 6 (Bergman et al. 1987) ) and a CV=14%; (Ferrari et al. 1991) ). To reduce testing time 7 and costs, Tura and co-workers (Tura et al. 2010 ) have recently developed a simpler 8 mathematical model to calculate insulin sensitivity from a 50 min IVGTT (i.e., C ISI ).
9
They found that C ISI was highly correlated with the EHC (r=0.91; P<0.05) and the 10 minimal model (r=0.92; P<0.05; (Tura et al. 2010) ) when tested in a mixed group of 11 healthy and insulin resistant participants at rest. However, to our knowledge, C ISI 12 response to exercise or its within-subject reproducibility has not been established. For personal use only. This Just-IN manuscript is the accepted manuscript prior to copy editing and page composition. It may differ from the final official version of record.
Materials and methods
1
Participants
2
Ten young, healthy and physically active males with a mean ± SEM age of 3 27.5 ± 2.7 years, and a BMI 24.6 ± 0.9 kg·m -2 were recruited from the University's 4 student and workers population after medical clearance. carbohydrates should avoid the confounding effect of reduced muscle glycogen 8 levels on insulin sensitivity as previously described (Ivy et al. 1985) . In addition, all 9 participants were asked to refrain from vigorous exercise 48-hours prior to each trial 10 and to ingest 500 mL of bottled water upon awakening to promote euhydration.
11
Experimental trials
12
Upon the participant's arrival to the laboratory, nude body weight (Hawk,
13
Mettler Toledo, USA) and urine specific gravity (U SG ; Uricon-NE, Atago, Japan) Figure 1A ; P = 0.141), likely due to the inconsistent inter- reduction in the area under the curve of plasma insulin above basal value (P = 0.034, 1 Table 3 ). The individual response showed that all ten participants improved their of exercise on insulin sensitivity, 54 participants would be required when using M ISI
18
(SD = 4.1) while only 6 participants when using C ISI (SD = 2.1). area, we tested reliability and response in the same participants using a cross-over 13 repeated measures experimental design.
14
A major finding of this study is that C ISI derived from IVGTT showed the 15 highest reproducibility (Table 2 ). Due to this higher reproducibility and consistency
16
(i.e., every subject improved) only with C ISI we detected the improvements in insulin 17 sensitivity with exercise (P <0.001; Figure 1B ). In contrast, M ISI was not responsive It is well established that one bout of aerobic exercise improves glycemic 5 control and insulin sensitivity (Kennedy et al. 1999 , Perseghin et al. 1996 . In a 6 recent study healthy non-obese young men were tested twenty minutes after a bout of insulin sensitivity between morning and afternoon trials (Boden et al. 1996) , it is 5 unlikely that circadian rhythm could be a factor when trials are spaced only by one 
21
In conclusion, exercise prescription to improve carbohydrate metabolism
22
requires from a reliable and responsive test to gauge the effect of exercise on insulin 23 sensitivity. We compared two glucose tolerance tests that could be used for insulin Maryland.
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